Overexpression and characterization of a novel chitinase from Trichoderma atroviride strain P1.
We describe the overexpression and characterization of a new 30 kDa family 18 chitinase (Ech30) from Trichoderma atroviride strain P1. Sequence alignments indicate that the active site architecture of Ech30 resembles that of endochitinases such as hevamine from the rubber tree (Hevea brasiliensis). The ech30 gene was overexpressed in Escherichia coli without its signal peptide and with an N-terminal His-tag. The enzyme was produced as inclusion bodies, from which active chitinase could be recovered using a simple refolding procedure. The enzyme displayed an acidic pH-optimum (pH 4.5-5.0), probably due to the presence of a conserved Asn residue near the catalytic glutamate, which is characteristic for acidic family 18 chitinases. Studies with oligomers of N-acetylglucosamine [(GlcNAc)(n)], 4-methylumbelliferyl (4-MU) labelled GlcNAc oligomers and beta-chitin reveal enzymatic properties typical of an endochitinase: 1) low activity towards short substrates (kinetic parameters for the hydrolysis of 4-MU-(GlcNAc)2 were K(m), 149+/-29 microM and k(cat), 0.0048+/-0.0005 s(-1)), and 2) production of relatively large amounts of trimers and tetramers during degradation of beta-chitin. Detailed studies with GlcNAc oligomers indicated that Ech30 has as many as seven subsites for sugar binding. As expected for a family 18 chitinase, catalysis proceeded with retention of the beta-anomeric configuration.